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© A numerical controller which controls a numeri- 
cally controlled machine tool utilizing resources con- 
nected to the system bus. An additional processor is 
connected to the system bus to execute a predeter- 
mined task in order to assist the processing ability of 
the CPU. The CPU and the additional processor are 
not simply interfaced through the external bus but 
are directly connected to each other through a spe- 
cial interactive memory in order to enhance the 
numerical control capacity without decreasing the 
efficiency of utilizing resources in the CPU. 
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NUMERICAL CONTROL APPARATUS 



Technical Field 

This invention relates to a numerical control 
apparatus having a plurality of processors which 
utilize a resource connected to a system bus. 5 



Background Art 

A. numerical control apparatus (NC apparatus) to 
for controlling a machine tool uses a processor 
system comprising a central processing unit (CPU) 
for performing processing, various memories 
(ROM's, RAM's) connected via an internal bus for 
storing the system program of the NC apparatus as is 
well as a work program, and input/output (I/O) units. 

Ordinarily, a numerical control apparatus hav- 
ing such a processing system is such that a pro- 
cessor, system constituted by a single processor is 
connected to an external bus (system bus), and 20 
various resources are connected to this system bus 
to broaden the capabilities of the processing sys- 
tem. However, with a processor system constituted 
by a single processor, system capability is defined 
by the processing capability of the CPU, so that 
there are cases where an NC machine tool cannot 
be made to execute, at the desired speed, the 
processing of a program commanding a compli- 
cated NC machining operation. 

Accordingly, if the processing system capabil- 
ity is to be enhanced, an expedient is adopted in 
which a processor system having a construction 
identical with that of the main CPU is added on, 
and processing is divided between the respective 
processors to improve the processing capability. 

Fig. 2 is a view showing the construction of an 
NC apparatus in which two processors are con- 
nected to the same bus. Processors 1 and 2 each 
have a CPU. a ROM, a RAM and an I/O, and each 
utilizes a resource 4, which is connected to a 
system bus 3, to execute predetermined process- 
ing. The processors 1 and 2 are connected to the 
system bus 3 via bus intervention mechanisms 5 
that control the exchange of data between the 
respective internal buses. By constructing a single 
processing system wherein the resource 4, which 
includes a RAM, an I/O and the like, is owned 
jointly' by the processors 1 and 2, an NC apparatus 
is formed that is capable of performing the control 
processing of an NC machine tool, not shown. 

In the above-described NC apparatus, process- 
ing is divided between the processors 1 and 2 in 
order to raise the processing capability. This is 
advantageous in that overall processing capability 
is improved in comparison with a case where pro- 



cessing is performed by a single processor of 
equivalent cost and greater size. However, since 
processing originally to be performed by a single 
processor is now divided, the result is a very large 
amount of data exchanged between the processors 
1 and 2 via the system bus 3. In other words, the 
system bus 3 interconnecting the two processors is 
used with greater frequency, since data processed 
on the side of processor 1 is accepted on the side 
of processor 2 via the system bus 3, and vice 
versa. Consequently, even though each individual 
processor system is provided with extra processing 
capability by adding the processor 2 to the proces- 
sor 1. the fact that the occupancy of the system 
bus 3 rises means that not that much of improve- 
ment can be expected in the processing capability 
of the overall processing system which includes 
the resource 4. 



Disclosure of the Invention 



The present invention has been devised in 
order to solve the foregoing problems and its ob- 
25 ject is to provide a numerical control apparatus in 
which overall system processing capability is vastly 
improved in an arrangement wherein a plurality of 
processors are connected to the same bus to uti- 
lize a common resource. 
30 In accordance with the invention, there can be 

provided a numerical control apparatus in which a 
plurality of processors are connected to the same 
bus to utilize a common resource connected to the 
bus, wherein data exchange means capable of per- 
35 forming an exchange of data between mutually 
adjacent processors is provided between mutually 
adjacent ones of the plurality of processors. 

Accordingly, the numerical control apparatus of 
the present invention has a RAM, which is provided 
40 between mutually adjacent ones of the plurality of 
processors, used when data is exchanged between 
the processors. Whereas a bus is used for infre- 
quent data exchanges between processors, fre- 
quent data exchanges are performed via the RAM. 
45 This makes it possible to exploit the bus effectively 
with regard to the resource. 

Brief Description of the Drawings 

50 

Fig. 1 is a view showing the construction of 
an NC apparatus illustrating an embodiment of the 
present invention, and 
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Rg. 2 is a view showing the construction of a 
conventional processing system. 



Best Mode for Carrying Out the Invention 

An embodiment of the present invention will 
now be described in detail with reference to the 
drawings. 

Fig. 1 is a view showing the construction of an 
NC apparatus illustrating an embodiment of the 
present invention. In Fig. 1, numerals 1 and 2 
denote processors each having a CPU, a ROM, a 
RAM and an I/O. A control section for an NC 
machine tool, not shown, is connected to the I/O, 
and the NC machine tool is controlled by process- 
ing executed by the processors 1 and 2. 

Numerals 11, 12 denote internal buses of the 
respective processors 1 , 2, and numeral 6 denotes 
a RAM serving as a conversational memory pro- 
vided between the buses 11, 12. The RAM 6 is 
connected to the buses 11, 1 2 via bus intervention 
mechanisms 7, 7 serving as data tranceivers. 
When an exchange of data is performed between 
processors 1 and 2, infrequent data exchanges are 
carried out via the system bus 3, but frequent 
exchanges of data are carried out by a data trans- 
fer via the conversational RAM 6 without relying 
upon the system bus 3. 

Numeral 4 denotes a resource equipped with a 
RAM and an I/O and connected to the processors 1 
and 2 via the system bus 3. The arrangement is 
such that data possessed by the resource 4 is 
utili2ed in the processors 1 and 2 so that the 
processing capability of the processing system is 
improved. 

In processing executed by being divided be- 
tween the processors 1 and 2 in the numerical 
control apparatus of the embodiment thus con- 
structed, control can be carried out in such a 
manner that when data processed by the processor 
1 is transferred to the processor 2 in accordance 
with programs setting the process contents of the 
respective processors 1 and 2. infrequent ex- 
changes are performed via the system bus 3, while 
frequently exchanged data is accepted on the side 
of processor 2 from bus 1 1 via the RAM 6 and bus 
12. Conversely, with regard to data processed by 
the processor 2, frequently exchanged data is ac- 
cepted on the side of processor 1 via the bus 12, 
RAM 6 and bus 1 1 in the same way as described 
above. Accordingly, data frequently exchanged by 
the two processors 1 and 2 is transferred exclu- 
sively via the RAM 6. Data passes through the 
system bus 3 only when there is a transfer of 
infrequent data. Thus, the system bus 3 commu- 
nicating with the resource 4 can be exploited in an 
effective manner. 



Though an embodiment of the invention has 
been described, the invention is not limited thereto 
but can be modified in various ways without de- 
parting from the scope of the claims. 



Industrial Applicability 

The numerical control apparatus of the inven- 
70 Hon is such that a RAM capable of performing an 
exchange of data between mutually adjacent pro- 
cessors is provided between mutually adjacent 
ones of a plurality of processors connected to the 
same bus. Accordingly, when the processors ex- 
75 ecute the processing that is, apportioned out to 
them, frequent data exchanges between processors 
are carried out via the RAM so that the bus can be 
effectively exploited with respect to the resource 
without using the bus more frequently than original- 
20 ly. This has the effect of raising the processing 
capability of the overall system sharing the re- 
source. 

25 Claims 

1. A numerical control apparatus which utilizes 
a resource connected to a system bus for control- 
ling a numerically controlled machine tool, compris- 

30 ing: 

a plurality of processor systems independently 
connected to said system bus for executing pro- 
cessing apportioned out to said processor systems; 
and 

35 data exchange means for directly transferring data 
between internal buses of said processor systems. 

2. A numerical control apparatus according to 
claim 1, characterized in that said data exchange 
means is constituted by a random-access memory 

40 whose inputs and outputs are controlled by each of 
said processor systems. 
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